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® COMPOSITION FOR SHEETS OF HIGH WATER ABSORPTIOHJ 

® The present Invention relates to a composition for siteets of aihigh water abeorption. which consists cf a 
Qoiymer of a high water absorption, fiber and aikylene oxide polymir. The composition consisting of a polyrner 
of a high water absorption, fiber and aikylene oxide polymer accordjng to the preeent invention is charactenifed 
in that the polymer of a high water absorption and the fiber are bonded together by the aikylene oxide polymer, 
and this composition is in a porous sponge-like form. The present] invention also relates to a composition for 
sheets of a high water absorption which is obtainad by adding a fili^ aid to the above composition. Ttje present 
invention further relates to a human waste treating agent consistifKi of such a composition. According to the 
present invention, a composiUon for sheets of a high water absorptton. having a high water absorption rate per 
unit area and $uperior initial high-speed water absorption and capgb a oi being cut to various shapes easily, and 
human waste treating agent consisting of such a composition can bo provided. 
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Technical Fjgid: 

The present invention relates to a composition for superabsorbent g^ling sheet to be used tor the 
excrement disposal in an artrficial anus, a niQht chair and the tikel 
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It is known that disposing of the excrement collected in an lartificlal anus, an artificial bladder, a urine 
glass, a night chair, etc. Is facilitated by putting in advance auperlabsorbent polymers in these container far 
the purpose of solidifying the excromem. (Japanese Published bnexamined Utility Model Application rto. 
72008/1684). A disadvantage of diaposing ol the excrement Iff this nnanner le that the superabsork^mt 
polymers In the fornn of particles or powders become got in tho contaSnor and the ^ does not fully absC'fb 
wdior when contacted with muddy feces containing a large amoiint of solids. Tho diaposal capacity is thus 
unsatisfactory, in order to make up for thi$ disadvantago, Attempts have been made to develofv a 
superabsorbent gollmg sheet by the dry proce&s. Solid suporalqeorbent polymers are molded into sheets oy 
injection to prepare a superabsorbent polymer composition (Japanese Published Unexamined Patent 
Application Nos- 67127/1985 and 2918/1987). Solid superabsofbint polymers are sandwiched between two 
sheets of paper comprising water-soluble resin and pulp fibers to prep&re supsrabsorbent sheet materials 
(Japanese Published Unexamined Patent Applicatwn No. 2918/liaa7). 

The superabsorbent sheet prepared by the Injection molding method 1$ easy to cut into desirably 
shaped pieces and absorbs a comparatively large amount of waiter per urtit area^ but it Is not so oood in 
water absorption capacity in the initial stage. On the other hand, the superabsorbent sheet prepared by Hie 
sandwich method absorbs water rapidly in the Initial stage but its 
not so good. Moreover, it is not so good in retaining the absortMd 
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water absorption capacity per unit aron is 
water in the superabsorbent polymers. 



The present invention relates to a composition for super^bforbent gelling sheets which compOditK*n 
comprises superabsorbent polymers, fiber and polyalkylene pxide. The poiyalkyiene oxide bridges tt»e 
apace between the superabsorbent poiymers and fibers so that he composition takes the form of porous 
sponge. The present invention also relates to a composHjop for superabsorbent gelling sheet whKh 
composition is obtained by supplementing the above-menf oned jcomposition with a filter aid. Further, ihe 
present invention relates to a material for the excrement di^bsal, composed of the above-mentioned 
compositions. j 

The object of the present invention Is to provide a composilion for superabsorbent geisng she*>is 
comprising a superabsort)8nt polymer, fiber and polyalkylene oxide so that the composition takes the f6<in 
of porous sponge. The composition contains the superabsorbent polymer in a nigh ratio so that the 
composition can absorb a large amount of water per unit area. Tperefore. the composition is suitable for a 
material for the excrement disposal. Another object of the presqn^ invention is to provide a composition 
superabsorbent gelling sheets which composition is prepared by supplementing said composition with a 
filter aid, has a remarkable water absorption capacity per unit arek and has a high water absorption rate In 
the initial stage. The superabsorbent gelling sheets composed of said compositions can be cut into 
desirably shaped pieces and are suitable for a material for the excrement disposal. 

The superabsorbent polymer to be used in the present invention Includas. for example, cro8Sllnk»i.3 
sodium polyacrylate. acryfic acid-vinyl ateohol copolymer, polyvinyl alcohol copolymer, saponified vinyl 
acetate-methyl acrylate copolymer, saponified vinyl acetate-mortomethyl maloate copolymer, saponifMSi^ 
isobuiyiene-maletc acio anhydride copolymer, crossltnked starch-dcrylic acid sail graft copolymer, hydroly?- 
ed starch-acrytonluite graft copolymer and crossllnked modified polyethylene 0)dde. As the commerciail/ 
avaiiat)ie superabsorbent polymer, mention may be made of "Surpikagel*' (product of Sumitomo Oemiciil 
Co., Ud.). "Aquareserve" (product of Nippon Gosei Co.. Ltd.).i "Sanwet" (product of Sanyo Chemic<J 
Industries Ud.). "Panakayakw" (product of Nippon Kayaku Co., Ltd.). •♦A<^akeep" (product ot Sumitoniu 
Seika Chemicals Co.. Ltd ), and 'WAS- (product of Nichiden Kagaku Co.. Ltd.). These polymers may Ui 
used ettt>er alone or in combination. ' 

The superabsorbent polymer should be used In an amount i3f S - 75 wt%, preferably 10 - 50 wt^i. 
t:> based on the total solids (hereinafter means wt%). The amount of ab$ort)ed water and the water 
absorption behavior vary depending on the kind and the comf osition of 1t»e superabsorbent polymcjr. 
Therefore, the kind and amount of the superabsorbent polymer should properly be determined according (i> 
the object and conditions of use. As the potyalkytena oxide fP ^ used in the present invention, any 
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□oivaikylBnfi oxide can be used so as it is thermopiestic ^nd soluble in an organic solverrl such ^ 

mXene Chloride, trichlorcithylen., methyl ateOholland methyl ethyl ketone. The pot^^^^^^^ 
SS;jes. foVoxampla. polyathylone oxide, polyxyetnylep^ glycol and polyoxyethylena giycol-den.ed 
compounds. Specifically, -Paooen" is commerdaHy available fro^ Dai-ichi Kogyo Seiyaku Co. LW 
5 Se pdy^kylene QxkJe functions ^ a crosa linking i«f I for the porous spongy P^^"^. 
poiylyleToKide is used in an amount less than 35%, prefar^ily 25 - I0%^ad on the tote^ ^.d. ^ 
that n has no adverse effect on water absorption bui peimits th^ sheet to absoit> water rapidly in the inmal 

the fiber to be used In the present invention, either natural fiber or synthetic fiber can be urj.Jd. 
10 Cellulosic fiber is preferred because of its good water ab^orptiin. The fiber is crushed or cut into pte<ies 
less than 5.0 mm to ensure its uniform dispersion into the spongy sheet during the making Pi^o^^^ss. ine 
fiber is preferably in a form of linter or large fiakos of pulp whiclji is/are obtained by crushing the fibore lo a 

'^"^Th^'a•m^o Tncorporate the fiber into the sheet is to reififorce the function of the superabsorbent 
mer and to form the porous spongy structure. The amount ^ the fiber is less than 20%, preferably 15 - 
3%. based on the total solids in consideration of easy pn?ductior| of the composition. An appropriate amount 
varies depending on the object and conditions of use. I . ^ , u t.^^ 

AS the filter aid to be used In the present invention, any filter aid can be used so long as It is inert ana 
incompressible, and is capable of fonyiing a porous sheet, fthe filter aid includes, for example, dia- 
lomaceous earth, activated carbon, talc and pearllte. The filter aij^ is used either alone or m combination 

The filter aid is intended to improve the water absorbability hi the composition in the initial stage ar«l to 
form the porous sponge. The filter aid faciHiates the production Af the superabsorbent Q&nmg sheet beciujse 
the filter aid makes the cast sheet porous and accelerates the solvent evaporatton. The filter aid is added m 
an amount more than 0.1% based on the total solkis. The ajnount per square meter of the cast sheet 
should be 0.3 - 1 3 kg. preferably 0.5 - 0-6 kg. in case of assgpfjing a doctor blade clearance of 1 - 1.6 mm 
as a standard. An appropriate amount of the filter aid varies depending on the kind of solvent, the v*scti wty 
of slunv, the amount of polyalkylene oxide and the desired strerijgth of the sheet 

The foUowing procedure is employed to produce the conjposition for superabsorbent gelling sheets 
comprising superabsoriaent polymer, fiber and polyalkylene oxidp. 

First, the polyalkylene oxide is dissolved in an organic eolvent. To the solution is added the 
superabsorbent polymer and the fiber, and the mixture is stiTfab to give a slurry. The slurry is cast onto a 
flat board and the cast sheet is allowed to stand for the solverit evaporation. The solvent evaporation may 
be accelerated by vibrating the flat board with a vibrator attach^ thereto. The resulting cast sheet has clual 
layersi the lower layer which is in contact with the flat board, ^nd rich in the superabsorbent polymer And 
the upper layer which rs rich in the napped fibers. This struduje provides excellent properties required for 
the 

excrement disposal. The above procedure may be modi(ie«| such that the solution of polyalkylene cxide 
is Incorporated with a mixture of the superabsorbent poiymer apd fiber, and if necessary fitter aid to obtain 
a slurry. The resulting slurry is cast onto a flat board, followed |py the solvem evaporation. The casting rnay 
be replaced by the coating with doctor blade, in which the slurry is continuously applied to a release film, 
followed by the drying and peeling-off. 

The composition o1 the present invention contains optionpl ingredients, such as deodorant, coloring 
agent and e;ttender (e.g.» calcium carbonate), in addition to the above-mentioned superabsortient polymer 
resin, fibers and polyalkylene oxide. The deodorant includes, iqt example, plant-derived refined oil sue** as 
lime oil bitter almond oil. lavender oil. peppermint oil. sweet orange oil, petigrain oil. eucalyptus oil and 
coumarin; pyrollgnous acid obtained by dry distillation of wbc^d; purified extract <Sarsaponin) from Yacca 
Schidlgera (a species of cactus), extracts trom leaves and sterns, of Theaceae such as tea plant. carY^«»nie. 
and extracts from leaves of Quercus Sallcina eiume (Puqaceae ), and plant extracts containing phenols arxJ 
akJehydes such as abiatic acid, flavonoida, tannic add. gallic acid. bra2||}n and shikonin. The deodor^i/it is 
used either alone or in combination. The amount of the deodorant is 50 - 60 ml per square meter of the 
material for the excrement disposal. The deodorant may be sppyed onto the sheet or Incorporated into the 
slurry prior to its casting. 

The following test examples demonstrate the effect of the composition of the present Invention. 



6S Test Example 1 

Each of the composition {Nos. 1. 2. 5 and 6) obtained in 
scissors. Each piece (containing 2g of the superabsorbent reslfi) 
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heaimy adult was put into the beaker to evaluate the water 
disposal absorodd urine to become geL The gel exhibited such 
when the beaker was inclined. The gel retained urine therein 
siainiese steel ni0$h. The gal from the composition Nos. 2 and e 
a splash, and there was no gel left in ttie beaker. The toilet was 
water absorbed in each composition in 5 minutes. 

Table 1 



^sorbed. The material for the excremunl 
v($Qosity that the gel began to flow slowly 
even when the beaker was placed oa a 
was thrown away into a flush toilet wittKKJi 
flashed easily. Table i shows the amount of 



10 



rs 



Composition 

No. 


Amount of water « 


bsorbed (g) 


^ 


140 




2 


60 




6 


140 




6 


60 
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Test Example 2 

Each of the composition Nos. 3 and 7 obtained in Examples 
Each piece was put into an artificial anus which was made of 
diameter and worn by a subject who had loose feces. The 
absorbed water from feces to form a gel. The gelation proceedec 
m contact with f^cee lost its shape but did not form undissofvec I 
disposal in an artificial anus was easily carried out owing to the 
the looseness of feces. 

Test Example 3 



Each of the composition istos. 4 and 8 obtained in Examples 
Each piece (containing 2o of **Sanwet'') was sandwiched betwe^i 
135 » 200 mm, ("Cot-Ace- CXX-1032 and COS 401 ^El 4, with 
Ltd.). The assembly was spread on a diaper, and the diaper was 
urine for 3 hours was at>out 150g. but the baby^s hips remained 
excrement disposal swelled but the resulting gel did not scatter. ' 



40 Test Example 4 
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Each of the composition Nos. S, 6 and 8 obtained rn Example^ 
adult for gelation. The urine before and after gelation was 
with the 9 degree ranking Indication for comfort or discomfort 
Welfare, Environmental Health Bureau, dated December 4. 1990), 



subject Id 
(Notii» 



Table 2 



Composition 
No. 


Urine 




Celled Urine 


5 


-1 (slightly discomfonabiQ) 




1 (slightly comfortable) 


6 


-1 (slightly discomfortaoie) 




1 (siightly comfortable) 


8 


-1 (slightly disoomfortable) 


t 


1 (slightly comfortable) 



^as cut into f\\fe equal pieces by scissor s, 
plastics, having an inlet pipe 30 mm m 
for the esccremont disposal gradually 
with the elapse of time. The composition 
lumps because it is spongy. The feces 
fluidity of the superabsorbent polymer and 



cut into five equal pieces by scissoi;.-. 
two pieces of cotton nonwoven fabfK^. 
>ne side water-proofed, made by Unitilcj 
on a one-year old l>aby. The amount cf 
dry to touch. The spongy material for thi) 



put 



was allowed to absorb urine of a healuiy 
to lt>e organoleptic test in aceordancit 
No. 76 from the Ministry of Health arid 
1 "he results are shown in Table 2. 
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Te st Example 5 

The composition No. 7 obtainsd in Example was mixed wU^i 
ano aJier gelation were fanked for discomfort in the same 
gelation were ranked as -3 (very discomfortable)* whereas the 
discomfortable). 
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Test Example 6 



Each of the compositions Nos. 9 and lO obtained In ExampI 
mm and 180 x lOO mm) by scissors. For determination of the 
was immersed in SOOg of lap w^il^ or 300g of artilicial urine 
slurry was filtered through a 200-moeh wine net and the wdigtrt 
water aoaorbed (In gram) was determined by subtracting the 
water <or urine) which was initially present in the container 
compoaitton Nos. 9 and 10 exhibited a very hig^t water absorbak^Uty. 

Tabled 



99 was cut into rectangular pieces (40 x BO 
afnount of water absorbed, each composition 
30 minutes in a container. The resulting 
tho liltrate was moasurod. The amount of 
^eight of the filtrate from the weight of the 
The results are shown in Table 3. The 



Ck>mposition No. 


Size 


Absdr 


>ate 


Amount absorbed 


9 


40 X 80 mm 


Tap wat 




doag 


180 X 100 mm 


Artiticial 


urine 


a6g 


10 


40 X 80 mm 


Tap W9t 




401 g 


180 X 100 mm 


Aniflcial 


urine 


1949 



30 Test Example 7 



Examples 



abs( rption 
absoit ability 



Each of the compositions Nos. 9 ar)d 10 obtained in 
cutter knife. The following test was conducted to examine the 
the elapse of time. Each composition was kept in contact with 
absorbed was measured after 0.5. 1. 2. 3. S. 10 and 15 minutes 
The results are shown in Fig. 1. It is noted that the water 
Indicates that the compositions have the very rapid water 

As mentioned above, the composftlon of the present 
advantageously be used tor the excrement disposal because 
me initial stage, ttjc composition of the present invention may 
water absorbability. The present composition supplementing a 
prepare a spongy superabsorbeni sheet. Tlie spongy sheet can 
keeps excellent water absorbability, because excellent water 
inhibited. The performance of the superabsorbeni sheet dlflei^ 
alone. That is» the composition does not become undissolved 
artificial anus in case of using the present composition as sucli 
superabsorbent sheet for the purpose ot the material for me 
sheet retains its shape until it comes into contact with uhne 
me sheet remains effective for a long time. fMoreover. the 
Shape for intended use by a cutter knife or scissors. Since 
thrown away in a flush toilet. The sheet can be used for an 



night cnairs. 

The invention is describeo with reference to the following examples. 
bu Example i 



The following four components were mixed in a 300-m|l 
"SumiWagel N-lOO* (crosslinked sodium polyacrylate) from 



loos© feces for gelation. The feces Delc^re 
as in Test Example 4. The feces beK-re 
alter gelation was ranked as -1 (slignUy 



was cut into pieces (30 x 30 mm) by a 
i^ater absorbability of each composition with 
lOOg of tap water and the amount of wfiter 
in the same manner as the Test Example » 1 . 
was saturated in i - 2 minutes. This 
in the initial stage. 
Irjveniion has a spongy structure and t:an 
composition can rapidly absorb watu'* in 
>e Supplemented with a fitter aid to enh:&ice 
aid can easily be molded into a sheet to 
rapidly absorb water in the initial stage .md 
a^orbabiuty of the superabsorbent resin is not 
from that of the superabsorbent polymer 
l^mps when contacted with loose feces in an 
or molding the present composition Into a 
( excrement disposal. In addition, the spongy 
it Is placed in the excrement. Thsrefi^re, 
can easily be cut into desired si^e ind 
sheet is water-soluble^ the sheet can be 
anus, artificial bladder, urine glass and 



rater i 



wt en 

sh< »et 



tjte 
art ficlal 



beaker. lOg of superabsorbent polymer. 
Siimitomo Chemical Co., Ltd.; 1g of crushed 
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pulp (2.5 - 2.8 mm long fiber); Sog of 5% "Paogen EP-is*- - coiftaining 
1$ a polyalkylene oxide commercially available from Dat-rchI Kc^syo 
alcohol. 

The resulting slurry mixture was uniformly cast onto a tef loo-coated 
The vat was viDraled tor 10 seconds by a. vibrator heU in contaift 
to stand at roorr^ temperature for the solvent evaporation. Thu s 
approximately 3 mm thick spongy sheet. 



Example 2 

The same procedure as in Example 1 was repeated to give 
2). except that the superabsorbcnt polymer was replaced by 
polyacryiate). from Nippon Gosei Co., Ltd. and that the fiber 
long fiber). 



a spongy sheet sample (Composition No. 
Afluaresen/e AP-150A" (crosslinKed sodium 
wi s replaced by the cotton yam (3-4 rrtm 



7$ 



90 



Example 3 

The same procedure ae in Example 1 was repeated to oive 
3). except that the arnoum ot methyl alcohol was changed to iQg, 

Example 4 



a spongy sheet sample (Composition No. 



The following four components were mixed in a 300-ml b^alcer. 
"Sanwet IM-lOOO*" (crosslinked starch-acrylate graft copolymer) 
of cotton yam (3 - 4 mm long fiber): sog of 5% "Paogen* containing 

The resulting sluriy mixture was uniformly cast onto a teflqn jcoated 
The vat was vibrated for 1Q seconds by a vibr^or held in contac 
10 stand at room, temperature for the solvent evaporation. Thus 
approximately 3 mm thick spongy sheet. 



&(ampte g 



Composition No. 5 was prepared by spraying the surface 
obtained in Example 1. with about 1 ml of eucalyptus oil (from 
d$ househokJ sprayer, followed by drying by a dryer at 40 ' C for 1 



Example 6 



The same procedure as in Example 1 was repeated to g 
superabsorbent potymer was replaced by "Atjuareserve AP-150A 
uct of Nippon Gosei Co., Ltd.), that the fiber was replaced by cotfon 
1:1 mixture of lavender oil and sweet orange oil. commerelapy 
Corporation was used as a deodorant. 



45 Example 7 



The same procedure as in Example 1 was repeated to give 
tho amount of methyl ateohol was changed to lOg and that 3tx>i|t 
"FS-SOOA" (a product of Shiraimatsu Shinyaku Co.. Ltd.) was 



used: as 



Example B 



_ chloroform. "Paogen EP-15" which 
Sejyaku Co.. Ltdn and 20g of medtyl 

metal vat (160 x 115 mm insiida). 
with its bottom. The casting was allowed 
Composition No. 1 was obtained as an 



lOg of a superabsorbent polymer, 
from Sanyo Chemical Industries. Ltd.; ig 
chloroform: and 20g of methyl alcohol, 
metal vst <160 x 115 mm Inside ), 
with Its bonom. The casting was allow&d 
Composition No. 4 was obtained as an 



(I Gh in short fibers) of Composition No. i 
Takasago International Corporation) by a 



ve Composition No. 6, except that tne 
(crosslinked sodium polyacrylate» proct- 
yarn (3-4 mm long Nber). and thai a 
avaiabte from Takasago InternatioriitI 



spongy Composition No. 7. except ti*i.t 
1 ml ot a 5% dry-distillate ot tea plain, 
a deodorant 



56 



Composition No. 8 was prepared by spraying the surface (rlcn In titters) of Composition No. 4 obtaimnJ 
in example 4 with about 1 ml of a 1:1 mixture of 3% "Paogen* containing ethyl ateohol and peppermint diI 
(producl of Takasago IntdrnaUonal Corporatton) by a househoiti sprayer, rollowed by drying at room 
temperature for 1 hour. [ 

\. 

t 

\ 

\ 
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Example 8 



to 
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The following tour components were mixed in a l-llter 
"Sumikagel N-IOO" (crosstinHed sodium polyacrylate) from 
pulp (2-0 - 2.8 mm long fiber); 150g of diatomaceous earth 
Kogyo Co., Ltd.); and 400g of meihanol containing 10% 
Seiyaku Co.. Ltd.). Tha fesuWng slurry mixture was cast onto a 
dno terephthalata (PET) film usin© a doctor blade ("DP-isO" i 
with the gap tjeing 1.5 mm. The casting was allowed to 
evaporation. On pealing. ComposHion No. 9 was obtained as a 

Eyampie 10 



flask: 40g of superabsorbent polymer, 

Swrt>itomo Chemical Co., Ltd.; lOg of crusnad 
te #600" (a product of Showa Kag&ku 
Patjgen EP-'IS" (a product of Dai-ichi Kogyo 
silicon-treated, biajsieily oriented poiyethyl- 
by Tsugawa Seiki Seisaku9ho Co.» ttit), 
at room temperature for the soivimt 
sheet with a dry touch. 



rpacte 



stpnd 



seongy i 



The same procedure as in Example 9 was repeated to give 
that the amount of the superabsort?ent resin was changed to IQOfa 



^ apongy sheet Composition No. 10, ex<>»pt 



Industrially Appticabifity 



superapsortient 



^lUng sheet which has a great 
of water in the initial stage. The sh sat 
present Invaotion provides a material for die 



The present invention provides a composition for 
absorption capacity per unit area, and rapidly atksorbs a large aifiount 
can easily be Cut into any desired shape. Further, the 
decrement disposal comprising the composition. 

Claims 

1. A compoaitioft for superabsorbent gelling sheet which comprises a superabsorbent polymer, fiber itnd 
polyalkylene oxide. 

2. The composition as defined in Claim. 1, which further oomprjses a filter aid. 

3. The composition as defined in Claim 1 or 2, which is a sppr^ superabsorbent sheet. 

4. A material for the excrement disposal which material ccpr^pflses the composition as defined in Claim l, 
2 or 3. 
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